Introduction
• There has been much work on AdS/CFT correspondence for N=4 SYM
• Relevant deformations (mass terms) lead to RG flows, sometimes to IR CFTs
• There are also several marginal deformations of the N=4 SYM -What are these CFTs? -What is their description in the large N limit?
• Answers:
-they are generically N=1 gauge theories with "noncommutative moduli spaces" of vacua -Interesting D-brane dynamics in the sugra/string description DPF 2000 3 Deformations of N=4 SYM
• Holomorphy (in the guise of exact SV β-fn) may be used to show that the following operators are exactly marginal:
• The first is the gauge coupling, and the other two give a further 2-complex dimensional space of CFTs • Parameterize as follows:
• Useful to think about the q-plane: • There are two ways to obtain these CFTs as the low energy limit of string compactifications:
• 1. In the large N limit, the marginal deformation of the superpotential is related to a certain (massless) supergravity mode --thus, the theory is related to nearhorizon geometry AdS 5 xX, where X is a certain deformation of S 5 .
• 2. Via C 3 / orbifolds with discrete torsion, at least for rational values of θ, where (that is, where q n =1, for some n).
here the near-horizon geometry is related to AdS 5 xS 5 /Γ
• Later we will see that these two are mirror pairs (in the presence of RR fields), related by T-duality Discrete Torsion
• Discrete torsion is classified by H 2 ( ,U(1)), which for =Z m xZ n is equal to Z p , for p=gcd(m,n).
• These give rise to N=1 gauge theories in four dimensions with quivers of the form
• For deformations of N=4 SYM (with a single U(N) group), we take m=n and p=n.
• D-branes on such orbifolds are related to projective representations of the orbifold group • We could construct solutions in terms of gauge-invariant chiral traces, as usual. However, it is much simpler to consider instead matrix solutions (e.g., uniform in N)
• D-terms…..
• Will use the language of non-commutative geometry (NCG) to describe the moduli space of vacua -F-term constraints may be thought of as a set of (holomorphic) relations in the (non-commutative) algebra, A, of matrix fields • In the present context then, moduli space (solution to Fand D-term constraints) should be thought of as a noncommutative geometry (NCG), and we should study it algebraically
• we look for finite-dimensional representations of the algebra A
• the center of the algebra plays an important role --it is related to a commutative "approximation" to the full geometry • Phenomena such as brane fractionation at singularities has a simple algebraic interpretation, in terms of representations becoming reducible.
• K-theory for a non-commutative algebra has a natural definition --this classifies all possible brane configurations.
-Directly related to recent comments by Witten (a background independent version…) -And to work of Moore and Segal Example: q-deformation
• Center of algebra, for q n =1, is generated by w= 1 2 3 , x= 1 n , y= 2 n , z= 3 n , satisfying (as a matrix equation)
• This is the orbifold space, described by the center. 
